Introduction
The formation of circumstellar disks is now a generally accepted by-product of star formation processes (Shu et al. 1993) . The Hubble Space Telescope (HST) and groundbased adaptive optics can now provide high resolution images of young star environs at a spatial resolution of 10 AU (Stapelfeldt et al. 1997; Roddier et al. 1996) , making the internal structures of disks similar to the early solar system accessible to detailed study . To build upon this initial work, we are conducting a T Tauri star snapshot survey using the HST. Our goal is to detect and characterize disks across a broad sample of young stars, including binaries, jet sources, and weak line T Tauri stars. One of the early and especially interesting results of our survey is reported in this Letter.
HK Tauri (HBC 48) is a pre-main sequence star located in the L1529/B18 molecular cloud at a distance of 140 PC (Kenyon, Dobrzycka, and Hartmann 1994) . Optical [0 I] emission lines indicate that HK Tau is the source of an unresolved jet (Hartigan, Edwards, and Ghandour 1995 (HEG95) ), but no molecular outflow has been detected (Moriarty-Schieven et al. 1992) . Spectral type and extinction estimates for the star range from K7 to M0.5, and Av= 3-5 mag (Cohen and Kuhi 1979, hereafter CK; HEG95) .
Photometry of HK Tau has been compiled by Strom et al. 1989 , and allows a photospheric luminosity of 0.7 Lo to be derived. These parameters correspond to a mass of 0.5 Ma and approximate age of 5x105 yrs, according to the pre-main sequence evolutionary tracks of D'Antona and Mazzitelli 1994.
A binary companion to HK Tau was discovered by CK, and was later detected in the infrared by Moneti and Zinnecker 1991. This object is known as HK Tau/c, and lies at a projected separation of 2.4" (340 AU) at PA 175". It is more than 3 mag fainter than the primary at X = 2.2 pm. Recent resolved spectroscopy (Monin et al. 1998) has determined a spectral type of M2 and the presence of Ha emission, establishing the companion as a T Tauri star similar to the primary. The two stars almost certainly constitute a physical pair, as the areal density of young stars in the L1529 cloud (Gomez et al. 1993 ) determines a probability less than 0.1% that they could be a chance projection of two unrelated objects.
O'Neal et al. 1990 discovered a variable 6 cm radio source associated with the companion, and suggested that HE( Tau/c might be viewed through a large amount of extinction.
Circumstellar material in the HE( Tau system is indicated by continuum excess emission extending from infrared to millimeter wavelengths. The 2 pm fluxes of the primary are almost twice those expected from the stellar photosphere alone (Strom et al. 1989) . IRAS detected the system as PSC 04288+2417, and Beckwith et al. 1990 found a 1.3 mm flux density of 40 mJy. The latter two measurements do not resolve the binary, and thus interpretations of the spectral energy distribution (SED) have rested on the assumption that these excesses should be assigned to the primary. Circumprimary disk models have been fit to the HE( Tau SED with good results (Beckwith and Sargent 1991) , and suggest the presence of a disk with characteristic radius of 100 AU, mass near 0.01 Ma, and the possibility of an inner gap in the density distribution. (Casali and Hawarden 1992) were observed for photometric calibration.
Results
The HST F606W PC1 image of HK Tau is shown in Fig The values are consistent with existing groundbased measurements (Strom et al. 1989 ).
However, HK Tau/c now appears 2-3 magnitudes brighter in the 5000-7000 8, spectral region than reported by CK in 1979.
The adaptive optics H-band image of HK Tau/c is shown in Fig. 3 (plate X-tl). The major feature is the bright NW nebula extending along the same PA as seen in the HST
image. It appears somewhat smaller at 1.6 pm, with an overall length of 1.3". However, the bright nebula's FWHM along PA 40" is close to 0.4" in both the optical images and the near-IR J and H band images, and is 0. (Padgett et al. 1997) , and Haro 6-5B (Krist et al. 1998) . It provides further confirmation that young stars with edge-on disks appear as unusually faint near-infrared sources (Stapelfeldt et al. 1997) . HK Tau/c is an especially interesting case because (1) its disk is the smallest among the edge-on systems by a factor of two; (2) it shows the narrowest dust lane; ( 3 ) and it is the first such object to be found in a binary system.
Disk Models for HK Tau/c
In the case of HH 30, B96 demonstrated that structural parameters for an optically thick, nearly edge-on disk can be derived through a detailed comparison of scattered light models with high resolution images. The disk inclination, mass, and scale height can be well determined in such an analysis, while the radial density profile can be constrained somewhat, and the variation of scale height with radius can be constrained only slightly.
These results have now been independently confirmed by Wood et ai. 1998 . We now apply the same method and software of B96 to determine the best-fit disk model for an HST image of HE( Tau/c.
For the disk density distribution, we assume a parameterized surface density C(r)= Eo (r/ro)P; a gaussian vertical profile p(z) = po exp( -z2/H(r)2) valid for a vertically isothermal, hydrostatic, non-self-gravitating disk; and a parameterized scale height H(r)= Ho(r/ro)P.
Combining these leads to the following general density expression where M d is the disk mass, Ri and R, are the disk inner and outer radii, Q 3 p -0, and ro is a reference radius chosen to be 50 AU. We adopt R, = 105 AU, half the observed length of the parallel nebulae in the HST images, and Ri = 0.5 AU. Scattering within this density distribution is dictated by the properties of dust grains, for which we adopt opacity K= 120 cm2 gm-' and albedo= 0.5 at X= 0.8 pm (Whitney 1995) . A Henyey-Greenstein phase function was used, with an asymmetry parameter g to be solved for. Model nebulae are calculated in a single scattering approximation. Full details on the scattering model's implementation, validation, and sensitivity to input parameters can be found in B96.
There are clear asymmetries in the HK Tau/c nebula which our axisymmetric model cannot account for. The most prominent one is on the NE end of the faint nebula, where at intermediate brightness levels there is a 0.3" (40 AU) long region that is asymmetrically faint relative to the other parts of HK Tau/c (see Fig. 2 ). To exclude this region, the model fitting was restricted to only the SW half of the nebula. A second, more subtle asymmetry is the slight NE displacement of brightest isophotes from the disk axis defined by the bisector of the outer isophotes. We assume that the primary is a negligible source of illumination for the disk of HK Tau/c, which is in accord with our luminosity estimates.
Fitting was performed on the HST F814W image, with the parameters a , p , Ho, Md, g, and inclination i solved for by x2 minimization.
EDITOR: PLACE somewhat poorer fit to HK Tau/c; we interpret this as a constraint that /? > 1. We adopt models C and D for the discussion below.
Discussion

The Disk and Its Binary Environment
A key question about young binary systems is the extent to which the circumstellar material of each star has been modified by perturbations from its companion. Indirect evidence for tidal truncation has been observed as a deficit of disk mass, as traced by mm continuum flux, in young binaries in the separation range of 1-100 AU (Jensen, Mathieu, and Fuller 1996; Osterloh and Beckwith 1995) . Dynamical models for the evolution of disks in young binary systems indicate that tidal truncation should limit circumstellar disk radii to the range of 15-45% of the semi-major axis a, depending on the specific orbital parameters (Artymowicz and Lubow 1994) . The HK Tau system provides a new, direct opportunity to test these ideas.
The projected binary separation in this system is only a factor of three larger than the observed radius of the circumsecondary disk. Ideally we would like to compare the disk radius to an orbital semi-major axis, but the orbital elements for HK Tau are currently unknown and may require several decades to establish astrometrically (e.g. Ghez et al. 1995) . A statistical analysis of the projected separation distribution vs. time for elliptical orbits, assuming random inclinations and apsidal orientations to the line of sight, indicates that for 0.0 5 e 5 0.5, a binary with a= 800 AU will appear at a projected separation of 340 AU or larger 90% of the time. This phase space argument suggests that a need not be -11 -larger than 800 AU to have a good chance of producing the current projected separation.
Considering this as an upper bound to a at a 90% confidence level, the disk outer radius of 105 AU is thus likely to be 2 0 . 1 2~ -very close to the size range where tidal evolution is predicted to be important (Artymowicz and Lubow 1994) . Larger eccentricities up to 0.98 increase the 90% upper bound to a= 1100 AU, but at the expense of rapidly reducing the periastron distance to the disk radius -also suggesting significant star-disk tidal interaction.
Combined with the small disk radius for HK Tau/c in comparison with the other edge-on disks, these considerations indicate a strong possibility that HE( Tau/c disk has been tidally truncated.
It is interesting to consider the relative alignment of the binary orbit and the disk plane, as this will affect the character of any perturbations induced by the primary (Larwood et al. 1996) . If the primary star were located in the disk plane, the current physical separation must then exceed the projected separation by a factor of cotan(i). The physical separation required, 3800 AU, is so large that the binary would statistically appear at the current projected separation of 340 AU or less only 10% of the time. This suggests that bound stellar orbits are unlikely to be coplanar with the disk. If a was actually 800 AU, the primary would be located on the order of tan-'(340/800) = 20" above the disk plane.
Disk Vertical Structure
Although the exponent ,O in the radial scale height law is is not uniquely determined by our analysis, the normalization Ho is. Models C and D show that the scale height is closely constrained to 3.8 AU at r= 50 AU. The disk of HK Tau/c is thus significantly flatter than that of HH 30 (H/R of 0.08 vs. 0.12 at r= 50 AU; B96). Under the assumption of vertical pressure support and provided that the dust and gas remain fully mixed, the scale height can be directly related to the local gas temperature according to H ( T ) = dkT (7-) The most likely explanation for the divergent mass estimates here is that the primary star, and not HE( Tau/c, is the source of the mm continuum flux from the system. This is quite plausible, as the HST and A 0 observations do not exclude a circumprimary disk viewed at a less favorable inclination. Evidence for circumprimary material includes the star's -13 -near-IR excess, its forbidden line emission, and the wisp of nebulosity in the HST image.
If the primary dominates the mm continuum flux, then this would support the very low circumsecondary disk mass inferred from the nebula geometry, and confirm the presence of two circumstellar disks in the system. It should be possible to verify this scenario using exisiting millimeter interferometers.
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